Hyperbaric oxygen enhances the expression of prion protein and heat shock protein 70 in a mouse neuroblastoma cell line.
1. Cellular prion protein, PrP(C), is a ubiquitous glycoprotein strongly expressed in neurons with an as yet unknown biological function. In previous studies, we demonstrated that PrP(C) could be regulated by heat shock stress, implying that it might be a stress-responsive protein. Hyperbaric oxygen (HBO) administration is a well-defined model for the study of oxidative stress. 2. This study investigated the effect of HBO on PrP(C) and Hsp 70 expression in mouse neuroblastoma cell lines (N18), assessing the expression of PrP(C) and Hsp 70 using RT-PCR and Western blotting. HBO administration resulted in a time- and dose-dependent increase in PrP(C) and Hsp70 expression in N18 cells at both mRNA and protein levels, with a concomitant upregulation of c-Jun N-terminal kinase (JNK). 3. Under HBO treatment, luciferase reporter constructs of the rat PrP(C) promoter, containing the heat shock element (HSE) also present in Hsp70, expressed higher luciferase activity (3- to 10-fold) than those constructs without HSE. 4. In summary, these data suggest that PrP(C) and Hsp 70 may be regulated by HBO, through the activation of JNK. Thus, the activated heat shock transcriptional factor 1, phosphorylated by JNK interacted with HSE in the promoter of PrP(C) resulted in increased gene expression. These findings are vital for future therapeutic approaches in transmissible spongiform encephalopathies and the understanding of the function of the PrP(C).